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BRAKE PAD AUD CALIPER FOR A DISC BRAKE 
DESCRIPTION 

The present invention relates to a brake pad and a 
5 caliper for a disc brake. 

Disc brakes are known in which the brake pads are 
substantially rectangular in shape, wherein the forward 
edge and the rearward edge of the pad respectively 
constitute opposing surfaces which, depending on whether 
10 braking takes place in forward motion or in reverse 
motion, abut against corresponding forward or rearward 
walls of a suitable seat of the caliper body. 

Disc brakes are also known in which the brake pads 
are coupled to the caliper at or near their rearward 
15 side, seen in the direction of rotation of the brake 
disc, and are free to pivot, within certain limits, about 
the coupling point. During braking in forward motion, 
the brake pad, held at the coupling point, is principally 
stressed in tension, while during braking in reverse 
20 motion, it abuts against the coupling point and is 
consequently stressed in compression. 

The brake pads and calipers of the prior art, while 
being advantageous from various points of view, are 
subject to annoying vibration, juddering and noisiness, 
25 and the pads exhibit non-uniform wear of the friction 
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material and therefore a reduced service life. 

It is therefore the aim of the present invention to 
provide a brake pad and a caliper for a disc brake having 
characteristics such as to remedy the drawbacks of the 
5 known solutions. 

This aim is achieved by. means of a brake pad for a 
disc brake according to claim 1 and by means of a caliper 
for a disc brake according to claim 12 . 

For better understanding of the invention and the 
10 advantages thereof, a description will be given below of 
some non-limiting exemplary embodiments thereof, with 
reference to the appended drawings, in which: 

Figure 1 is a perspective view of a caliper for a 
disc brake according to the invention; 
15 Figure 2 is a perspective view of the caliper of 

Figure 1, equipped with two brake pads according to the 
invention; 

Figure 3 is a view in longitudinal section of the 
caliper of Figure 2, in which view some details have been 
20 omitted; 

Figure 4 is a view in longitudinal section of the 
caliper of Figure 2 ; 

Figures 5 and 6 are two perspective views of a 
spring element for brake pads; 
25 Figure 7 is a perspective view of the brake pad of 
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the caliper in Figure 4, equipped with two spring 
elements for brake pads; 

Figure 8 is a perspective view of the brake pad of 
the caliper of Figure 3 . 
5 With reference to the drawings, a disc brake, in 

particular for use in motor vehicles, is indicated 
overall by the reference 1. In the specific case, it is 
a disc brake of the type with fixed caliper. 

The disc brake 1 comprises a caliper 2 and a brake 

10 disc 41. The caliper 2 is secured, by means of fixing 
screws, to a vehicle suspension, while the brake disc 41, 
equipped with an annular braking band 4, is connectable 
to the wheel hub of the vehicle. 

The caliper 2 comprises two lateral walls 3 disposed 

15 on both sides of the disc 41 and connected to each other 
by means of connecting members 2 0 which straddle the 
braking band 4 which, when the vehicle is in forward 
motion, passes through the caliper 2 in the direction of 
the arrow F, and in the opposite direction, designated by 

20 means of the arrow B, when the vehicle is in reverse 
motion. 

At least two brake pads 5, consisting respectively 
of a plate 6, for example made of steel, having a coating 
of friction material 7, are each disposed on one side of 
25 the brake disc 41 at the braking band 4, and are 
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received, so that they cannot be lost, in suitable seats 
8 of the caliper 2. 

The brake pads 5, displaceable in a direction 
perpendicular to the plane of the brake disc 41, can be 
5 acted upon by thrust means, such as, for example, one or 
more hydraulic cylinder /pis ton units 9a, 9b, 9c disposed 
in the caliper 2 so as to clamp, by means of the friction 
coating 7, a sector of the braking band 4, the surface 
and shape of which correspond to those of the friction 

10 coatings 7. 

In order to prevent the brake pads 5 from knocking 
in the seats 8 while the vehicle is in motion without the 
brake actuated, suitable spring elements 10 for brake 
pads are provided which exert a resilient bias on the 

15 pads 5 to arrest them in the seats 8 . 

The plate 6 of each brake pad 5 is substantially 
flat and has a central portion 11 in the shape of a 
rectangle distorted in the plane in the shape of an arc. 
This central portion 11 has an upper edge 12 and. a lower 

20 edge 13 opposed to the upper edge 12 . Preferably, the 
upper edge 12 and lower edge 13 extend along 
circumferences of a circle which determine the arcuate 
form of the central portion 11. In other words, the 
upper edge 12 is substantially convex and the lower edge 

25 13 is substantially concave. 
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The plate 6 or its central portion li further 
comprises two lateral edges, in particular a forward edge 
6b and a rearward edge 6a opposed to the forward edge 6b, 
with reference to the direction of rotation F of the disc 
5 41 corresponding to forward motion of the vehicle. In 
other words, in forward motion, the braking band 4, 
passing through the caliper 2, encounters first the 
rearward . lateral edge 6a and then the forward lateral 
edge 6b of the plate 6 . 

10 Preferably, said lateral edges 6b and 6a are 

substantially rectilinear and parallel and, 
advantageously, perpendicular to a direction Ts 
tangential to the upper edge 12 and/or to a tangentional 
direction Ti of the lower edge 13 at a point halfway 

15 between the lateral edges 6a, 6b. 

From the lateral edges 6a, 6b of the plate 6, near 
or at the lower edge 13 (that is to say. the concave edge 
of the central portion 11) , support appendages 14 
protrude which extend siibstantially transversely, 

20 preferably perpendicularly, to the lateral edges 6a and 
6b. In other words, the support appendages 14 extend 
parallel to the tangential direction Ts and Ti. 

Advantageously, the arcuate central portion 11 forms 
together with the support appendages 14 an "Q" -shaped 

25 structure. 
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The support appendages 14 lie in the same plane as 
the plate 6 and are made in one piece with the latter. 
Advantageously, they- have a substantially rectangular 
shape with the corners rounded and each of the appendages 
5 14 comprises an upper surface 15 facing radially outwards 
with respect to an axis of rotation r of the brake disc 
(see Fig. 4) . In other words, the upper surfaces 15 face 
in the same direction as the upper edge 12 . 

According to one embodiment, the upper surfaces 15 
10 are substantially flat and extend in a direction parallel 
to the directions Ts, Ti tangential to the upper edge 12 
and lower edge 13 . 

Each appendage 14 bounds an eye 16 disposed outside 
the coating of friction material 7 and the central 
15 portion 11 of the plate 6. 

According to one embodiment, the eye 16 has a 
substantially rectangular shape with the corners rounded 
or chamfered. Advantageously, the eyes 16 are disposed 
on the tangent Ti to the lower edge 13 at the point 
20 halfway between the lateral edges 6a and 6b. 

From each of the lateral edges 6a, 6b of the plate 6 
there extends, at the upper edge 12, a protuberance 17 
which forms a prolongation of the upper edge 12 outside 
the central portion 11. 
25 The protuberance 17 comprises a bearing surface 18 
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facing radially outwards with respect to the axis of 
rotation r of the brake disc or, in other words, oriented 
in the same way as -the upper edge 12 . 

Each of the two eyes 16 is intended to receive, with 
5 play, a respective pin 27 of the caliper 2, the spacing 
and size of the eyes 16 and of the pins 27 being selected 
such that the pins 27 can bear only against the walls of 
the eyes 16 opposed to the central portion. 11 of the 
brake pad 5. In this way, during braking, the pad 5 is 

10 in tension and transmits the braking force always to the 
pin disposed on the inlet side of the brake disc 41 in 
the space between the pads, while the pin disposed on the 
outlet side of the disc effects only radial bearing with 
respect to the axis of rotation r of the brake disc. 

15 The upper surfaces 15 of the support appendages 14 

and the bearing surfaces 18 of the protuberances 17 
constitute locating means or . seats against which one or 
more spring elements 10 for brake pads can abut, in order 
to maintain the pads 5 resiliently in position. 

20 Advantageously, the upper surfaces 15 of the 

appendages 14 are flat and parallel to the tangent Ts to 
the upper edge 12 at the point halfway between the 
lateral edges 6a and 6b, allowing the brake pad spring 
element 10 bearing against them to push the pad 5 

25 resiliently downwards . or radially towards the axis of 
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rotation r of the brake disc 41. 

The bearing surfaces 18 of the protuberances 17 are 
inclined with respect to the tangents Ts and Ti, so as to 
allow the brake pad spring elements abutting on them to 
5 exert a resilient thrust - towards the central portion 11 
of the pad to stabilise the latter in a circumferential 
direction with respect to the axis of rotation r of the 
brake disc 41. 

Advantageously, the brake pad 5, in particular its 
10 appendages 14, are symmetrical with respect to a line 
substantially radial to the axis of rotation r of the 
brake disc 41. 

The seats 8 provided in the lateral walls 3 of the 
caliper 1 have a shape suitable for receiving the pads 5 
15 by means of the interposition of the brake pad spring 
elements 10. 

According to the embodiment shown in Figures 1, 3 
and 4, the seats 8 are substantially flat and have a 
central space 19 in the shape of a rectangle distorted in 

20 the plane in the shape of an arc. This central space 19 
is bounded at the top by a connecting member 2 0 which 
connects the two lateral walls 3 of the caliper 2, and at 
the bottom by a lower edge 21 of the lateral wall 3 
opposed to the aforesaid connecting member 20. 

25 Preferably, at the aforesaid lower edge 21 of the lateral 
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wall 3, the seat 8 is open towards the outside of the 
caliper 2 and devoid of any opposing or bearing surface 
which might prevent displacement of the pad 5* 

Advantageously, both the connecting member 2 0 and 
5 the lower edge 21 extend along circuimf erences of a 
circle, determining the arcuate shape of the central 
space 19. Or, in other words, the connecting member 20 
is substantially convex and the lower edge 21 is 
substantially concave, seen from outside the central 

10 space 19. 

The central space 19 is laterally bounded by a 
forward containment wall 22b and by a rearward 
containment wall 22a opposed to the forward wall, still 
with reference to the direction of forward motion F of 

15 the disc 41. In other words, in forward motion, the 
braking band 4, passing through the caliper 2, encounters 
first the rearward containment wall 22a and then the 
forward containment wall 22b of the seat 8. 

Preferably, each of said containment walls 22a, 22b 

20 has an upper surface 23a facing radially outwards with 
respect to the axis of rotation r of the brake disc 41, 
to which is connected a lateral surface 24a, 24b facing 
towards the central space 19 and a lower surface 25a, 25b 
facing radially inwards with respect to the axis of 

25 rotation r. 
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Preferably, the upper surfaces 23a, 23b of the 
containment walls 22a, 22b are substantially flat and 
oriented or inclined towards- the central space 19, 
Advantageously, said upper surfaces 23a, 23b lie in 
5 planes P which intersect the lower edge 21 at a point 
halfway between the two containment walls 22a and 22b 
(see Fig. 3) . 

The lateral surfaces 24a and 24b are connected, by 
means of a rounded transition section, to the upper 
10 surfaces 23a, 23b. 

According to the embodiment shown in Figures 3 and 
4, the lateral surfaces 24a, 24b are substantially flat 
and facing one another. 

The lateral surfaces 24a, 24b may be parallel or, as 
15 revealed by the figures, inclined in such a way that the 
central space 19 bounded by them widens out towards the 
connecting member 20, that is to say, in a radial 
direction with respect to the axis of rotation r of the 
disc 41. 

20 To the lateral surface 24a, 24b of each containment 

wall 22a, 22b is connected the respective lower surface 
25a, 25b which faces radially towards the axis of 
rotation r of the brake disc. In other words, the lower 
surfaces 25a, 25b are disposed on the side of the 

25 containment walls 22a, 22b opposed to the upper surfaces 
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23a, 23b and face in the same direction as the lower edge 
21 of the lateral wall 3. 

According to one embodiment, the lower surfaces 25a, 
25b are substantially flat and extend in a direction 
5 parallel to the directions tangential to the connecting 
member 20 and to the lower edge 21 at a point halfway 
between the containment walls 22a, 22b. 

From the central space 19 of. .the seat 8, at the 
lower edge 21, two outer spaces 26a, 26b extend which are 
10 bounded at the top by the aforesaid lower surfaces 25a, 
25b of the containment walls 22a, 22b. 

Advantageously, the arcuate central space 19 forms 
together with the outer spaces 26a, 26b an "£1" -shaped 
seat . 

15 The outer spaces 26a, 26b are provided in the 

lateral walls 3 in the same plane as the central spaces 
19,- and advantageously have a substantially rectangular 
shape with the corners rounded. 

Within each outer space 26a, 26b is respectively 

20 disposed one of the pins 27 intended to be inserted into 
the eyes 16 of the brake pad 5. 

The pins 27 may be made in one piece with the 
caliper or, preferably, are obtained separately from a 
suitable material and then secured to the lateral walls 3 

25 of the caliper 2 . 
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Advantageously, the chamfering radius of the eyes 16 
is less than the radius of the cylindrical pins 27 so 
that the mutual bearing between the ' pin and (the 
chamfered angle of) the eye occurs at two points of 
5 contact . 

According to one embodiment, the material of the 
plate 6 of the brake pad 5 is suitable for undergoing 
plastic defoirmation within certain limits,- such as to 
adapt the shape of the eye 16 in the region of contact 
10 with the pin 27 exactly to the shape of the latter. 

Advantageously, the longitudinal axes of the two 
pins 27 of each seat 8 lie approximately in the plane 
tangent to the lower edge 21 of the respective lateral 
wall 3 of the caliper 2 at a point halfway between the 
15 two containment walls 22a, 22b of the seat 8. 

The containment walls 22a, 22b, besides delimiting 
the seats 8 for the brake pads 5, also constitute seats 
for the brake pad spring elements 10, which have a shape 
such as to be able to tighten resiliently about their 
20 upper surfaces 23a, 23b, lateral surfaces 24a, 24b and 
lower surfaces 25a, 25b. 

Prom each of the two upper surfaces 23a, 23b of . the 
containment walls 22a, 22b a stop tooth 28 protrudes, 
capable of engaging a suitable seat of the brake pad 
25 spring element 10 to prevent the latter from becoming 
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detached from the containment wall 22a, 22b- 

Advantageously, the stop tooth 28 is spaced from the 
surface of the lateral wall 3 or of the seat 8 so as to 
delimit between the latter and the stop tooth 28 a 
5 passage for the spring element 10. 

According to one embodiment, each of the lower 
surfaces 25a, 25b of the containment walls 22a, 22b has a 
recess 29, preferably oval and capable of receiving a 
suitable protuberance or projection of the brake pad 
10 spring element 10 to provide a second point at which the 
spring element 10 is secured to the containment wall 22a, 
22b. 

The brake pad spring element 10 comprises a strip or 
an elongate plate 3 0 of resilient material, for example, 
15 spring steel, which plate 3 0 is bent so as to form a "C"- 
shaped base 31, preferably rectangular or trapezoidal or, 
alternatively, arcuate . 

According to the embodiment shown in Figures 5 and 
6, the base 31 of the brake pad spring element 10 is in 
20 the shape of a trapezium bounded along the sides and 
along the minor base and open along the major base. 

The base 31 is preferably shaped so as to be 
substantially complementary to the shape of the 
containment wall 22a, 22b of the caliper 2 and capable of 
25 tightening resiliently about the latter. 



wo 2005/064188 



PCT/IT2003/000870 



14 

The base 31 formed by a central section 31a which 
forms the minor base of the trapezium, an upper section 
31b and a lower section 31c which respectively form the 
sides of the trapezium has, in the upper section 31b, a 
5 recess 32 capable of receiving the tooth 28 formed on the 
containment wall 22a, 22b of the caliper 2. 

This recess 32 may be obtained by means of local 
deformation or removal of material of the plate 3 0 of the 
spring element 10, for example by means of punching or 

10 shearing . 

According to one embodiment, in the region of the 
recess 32, the plate 30 of the spring element 10 has a 
notch or an aperture transverse to the length of the 
plate 30. This notch or aperture involves only a part of 

15 the width of the plate 3 0 so that a bridge 33 remains 
which ensures the structural continuity of the spring 
element 10 in this region. At the two opposed sides of 
the recess 32 (seen in the longitudinal direction of the 
plate 3 0) are formed two limbs 34 bent back in such a way 

20 as to form opposing walls capable of bearing from two 
opposed sides against the tooth 28 of the caliper 2, 
while the bridge 33 is intended to be placed in the space 
between the tooth 28 and the lateral wall 3 of the 
caliper 2 . 

25 In the lower section 31c of the base 31 a projection 



wo 2005/064188 



PCT/IT2003/000870 



15 

or protuberance 35 is formed, capable of engaging the 
recess 29 of the containment wall 22a, 22b of the caliper 
2. 

This protuberance 35 may be obtained by means of 
5 local defoirmation of the plate 30 of the spring element 
10, for example by means of punching or shearing and 
bending . 

According to one embodiment, in the region of the 
protuberance 35, the plate 30 of the spring element 10 

10 has a notch transverse to the length of the plate 3 0 . 
The notch or aperture involves only a part of the width 
of the plate 3 0 so that a bridge 36 remains which ensures 
the structural continuity of the spring element 10 in 
that region. On at least one side of the notch there is 

15 formed at least one limb bent back towards the inside of 
the base 31 so as to form precisely said projection 35. 

From the upper section 31b and lower section 31c of 
the base 31 of the spring element 10 extend respective 
pressure sections, upper 3 7b and lower 3 7c, suitable for 

20 resiliently biasing the brake pad 5 so as to hold it in 
position in the seat 8 and prevent any unwanted vibration 
and displacement . 

The pressure sections, upper 3 7b and lower 37c, are 
bent back with respect to the adjacent upper side 31b and 

25 lower side 31c of the base 31 and extend in a direction 
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substantially opposed to these latter. In other words, 
the pressure sections, upper 3 7b and lower 3 7c, are 
oriented towards the side of the spring element 10 on 
which is disposed the central section 31a of the base 31, 
5 that is to say, its closed side. 

The brake pad spring element 10 therefore has an 
overall shape similar to the letter (lower case Greek 

letter ^eta) or to its mirror image. 

According to a further embodiment, the brake pad 
10 spring element 10 has an overall shape similar to the 
letter "S" (upper case Greek letter Sigma) or to its 
mirror image. 

Each of the pressure sections 37b, 37c forms 
together with the adjacent section 31b, 31c of the base 
15 31 a resilient arc the elastic deformation of which, with 
the spring element 10 mounted, forms the resilient bias 
acting on the brake pad 5. 

An edge 38 of the free end of the upper pressure 
section 37b, preferably bent in a direction opposed to 
20 the base 31, constitutes a bearing surface for the 
bearing of the upper pressure section 37b on the bearing 
surface 18 of the protuberances 17 of the brake pad 5. 

An edge 39 of the free end of the lower pressure 
section 37c, preferably bent towards the base 31, 
25 constitutes a spacing device capable of preventing said 
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lower pressure section 3 7c from coming too close to the 
lower section 31c of the base 31, while an outer surface 
40 of the lower pressure section 3 7c, facing away from 
the base 31, constitutes a bearing surface for the 
5 resilient bearing of the lower pressure section 37c on 
the upper surface 15 of the appendages 14 of the brake 
pad 5 . 

As revealed by the figures, the two brake pad spring 
elements 10 associated with each seat 8 have a structure 
and shape which is chiral or, in other words, mirror- 
image but not superposable . 

A description will now be given of the mounting of 
the brake pads in the caliper, and of the operation of a 
disc brake equipped with a brake pad and a caliper 
according to the invention. 

The brake pad spring elements 10 are slipped from 
inside the seat 8 for the brake pad, on the containment 
walls 22a, 22b. During the insertion of the spring 
element 10, the upper section 31b of the base 31 slides 
on the upper surface 23a, 23b with the tooth 28 of the 
containment wall 22a, 22b as far as the point where the 
tooth 28 engages the recess 32 of the spring element 10. 
The lower section 31c of the base 31 of the spring 
element, on the other hand, slides on the lower surface 
25a of the containment wall 22a, 22b as far as the point 
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where the protuberance 35 of the spring element 10 snaps 
into the recess 29 of the containment wall. 

The bases 31 of the spring elements resilient ly 
surround the containment walls 22a, 22b and the 
5 engagement between the protuberance 35 and the recess 29, 
and also between the recess 32 and the tooth 28, ensures 
stable and secure fixing of the spring elements. 

After the mounting of the spring elements 10, the 
brake pads 5 are mounted. These are positioned such that 

10 the two eyes 16 are aligned with the pins 27 of the 
caliper and such that the upper surfaces 15 of the 
appendages 14 and the upper surfaces 18 of the 
protuberances 17 of the brake pad 5 rest from below 
against the edges 38 and the outer surfaces 4 0 of the 

15 spring elements 10. Positioned thus, the brake pad is 
displaced upwards, resilient ly deforming the spring 
elements 10, and pushed axially on the pins 27 of the 
caliper 2 . 

Owing to the reaction force of the deformed spring 
20 element, the edge 3 8 of the upper pressure section 3 7b 
stresses the upper surface 18 of the protuberance 17 of 
the brake pad 5, thus resiliently opposing the movements 
of the brake pad in a circumferential direction with 
respect to the axis of rotation r of the brake disc. The 
25 outer surface 40 of the lower pressure section 37c 
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resiliently stresses the upper surface 15 of the 
appendage 14 of the brake pad, pushing it downwards or 
radially towards the axis of rotation r so that the pins 
27 come into bearing contact against the upper walls of 
5 the eyes 16 of the brake pad. 

In this way the brake pad is held in the seat of the 
caliper in a secure manner, free of vibration. 

While the vehicle is in motion without the brakes 
actuated, the brake pads 5, housed in the seats 8 of the 
10 caliper 2, are maintained, via the spring elements 10, at 
a certain distance from each other and from the braking 
band 4 . 

Since the dimension of the eyes 16 is greater than 
the diameter of the pins 27 and the spring elements 10 

15 maintain the upper walls of the eyes 16 in contact with 
the pins 27, the brake pads 5 are displaceable, within 
certain limits, in a direction tangential • to the axis of 
rotation r of the brake disc. This tangential movement 
is, however, resiliently opposed by the upper pressure 

20 sections 37b of the spring elements 10. 

The brake pad 5 is therefore connected to the seat 8 
of the caliper 2 only by means of the contact between the 
two pins 27 and the eyes 16 and maintained in position by 
the spring elements 10. 

25 As a consequence, while the vehicle, is in motion 
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without the brakes actuated and during light braking, the 
brake pad is unusually quiet and not subject to vibration 
and juddering. 

During a braking operation, the brake pads 5 are 
5 pushed against the braking band 4 in rotation and grip 
the latter by friction. The braking band 4 in its turn 
entrains the brake pads 5 in the direction 
circTimf erential to the axis of rotation r in such a way 
that the eye 16 disposed on the rearward side of the 

10 brake pad (in other words: on the inlet side of the disc 
in the space between the brake pads) abuts on the 
respective pin 27, arresting the brake pad 5 which is 
pulled completely. 

Since the spring elements push the brake pad 

15 downwards and the eyes are disposed in a lower portion of 
the brake pad, the upper walls of the eyes always abut on 
the pins, and the pin which transmits the braking force 
assumes a position precisely in the angle between the 
upper wall and the outer wall of the eye opposed to the 

20 central portion of the brake pad. 

Owing to the difference between the chamfering 
radius of the eye and the radius of the pin, two lines of 
contact are formed between the pin and the eye, which may 
become, owing to plastic deformation of the eye, a 

25 contact surface having substantially the shape of, the 
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outer surface of the pin. 

During a braking operation, the brake pad thus 
supported within the caliper is free of vibration and the 
friction coating 7 is subjected to very uniform wear. 
5 An expert in the field, for the purpose of 

satisfying contingent and specific requirements, may of 
course apply further modifications and variants to the 
brake pad and to the caliper for a disc brake according 
to the present invention, all, however, contained within 
10 the scope of protection of the invention as defined by 
the following claims. 
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